The goal of this study was to extend our previous findings of abnormal prefrontal function in methamphetamine (MA) abusers and controls and to link the imaging data to behavioral, demographic and drug use variables. We used a fast event-related functional magnetic resonance imaging (fMRI) design to examine trial-to-trial reaction time (RT) adjustments in 30 MA abusers and 30 controls. A variant of the Stroop task was employed to measure influence of response conflict on RT, including the level of trial-to-trial RT adjustments seen after conflict trials. Compared to control subjects, MA abusers exhibited reduced RT adjustments and reduced activation in the prefrontal cortex (PFC) after conflict trials. RT adjustment correlated negatively with PFC brain activity in the MA group, while a trend for a positive correlation was observed in controls. No correlations were observed between task performance or brain activity and age, education or drug use variables. These data support our previous findings that the ability to adapt a behavioral response based on prior experience is compromised in MA abusers. Interestingly, these impairments do not appear to be linked to drug use patterns or to educational levels.
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Introduction
Worldwide use of methamphetamine (MA) is now estimated to be at 51 million users (Degenhardt et al., 2008; Roehr, 2005; United Nations, 2008 , 2009 , with global abuse of amphetamine/ methamphetamine now surpassing that of cocaine and opiates combined (United Nations, 2009) . Approximately 5% of the adult population in the United States has used MA on at least one occasion and Emergency Department admissions related to MA use have doubled during the period of 1994 to 2002 (SAMSHA, 2004) . Numerous imaging studies suggest that fronto-cingulate regions of the brain are affected by MA abuse (Ernst et al., 2000; London et al., 2004; Nordahl et al., 2005; Salo et al., 2007; Volkow et al., 2001) . Consistent with abnormalities in brain structure and function, cognitive impairments have also been observed in MA abusers on tasks that require the suppression of task irrelevant information (Monterosso et al., 2005; Salo et al., 2007) , decisionmaking (Kalechstein et al., 2003; Paulus et al., 2003) , working memory (McKetin and Mattick, 1998) and cognitive control (Nestor et al., 2011; Salo et al., 2009a) . Neurobiological models of addiction propose that ventral brain regions (i.e., orbital frontal cortex and nucleus accumbens) contribute to the impulse to seek drugs, whereas the recruitment of fronto-cingulate regions may be critical to control those prepotent impulses (i.e., cognitive control) (Jentsch and Taylor, 1999) . In the context of addiction, cognitive control can be interpreted as the inhibition of a prepotent response (e.g., habitual drug use) in order to carry out behaviors associated with long-term rewards and positive outcomes (e.g., abstaining from drug use).
Study rationale
The goal of the current study was to replicate and extend our preliminary findings that examined cortical mechanisms of cognitive control in a small group of MA abusers (Salo et al., 2009b) . In the current study we increased our sample significantly in order to examine correlations between brain activity and behavior. In order to examine the neural substrates of cognitive control relevant to addiction, we conducted a fast event-related functional magnetic resonance imaging (fMRI) study in which we examined trial-to-trial reaction time (RT) adjustments using a variant of the single-trial Stroop task in 30 chronic MA abusers and 30 controls. This version of the Stroop task (Kerns et al., 2004) creates conditions in which performance (RT and accuracy) reflects the ability to recognize and resolve conflict at the time of response selection (i.e., within a trial), as well as the ability to flexibly adapt behavior, such as using 
